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(54) Device for unwinding stretchable plastic film 

(57) The invention relates to an unwinding unit for 
extendable plastic film (P), in particular in a pallet-wrap- 
ping machine, comprising at least one pair of motorized 
unwinding and pre-stretching rollers (6,7) and at least 
one guide roller (10) mounted on at least one substan- 
tially rigid support arm (13) associated with means (17) 
for sensing the force applied onto the guide roller (10) 
by the tension of the film being unwound. According to . 
the invention, said support arm (13) extends, beyond its 
pivoting axis, parallel to the axis of the respective guide 
roller, in the form of a pressure lever (16), the free end 
of which rests, In a "floating" manner, on the load sensor 
(17). Preferably, said support arm is mounted aligned in 
the plane lying between its pivoting axis and the axis of 
rotation of the unwinding unit. Moreover, an additional 
guide roller (11) is provided downstream of the guide 
roller mounted on said support arm (13), having the 
function of an exit roller (1 1 ) for the film from the unwind- 
ing unit. 
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Description 

[0001] The present invention relates to an unwinding 
unit for plastic film in pallet-wrapping machines, in par- 
ticular, it relates to the means for controlling the tension- 
ing of the film. 

[0002] In the packaging or stabilization of palletized 
products, i.e. products loaded onto pallets, or in the pro- 
duction of multiple packages of products of various 
kinds (for example bags filled with coffee) grouped to- 
gether in bundles, use is widely made of pallet-wrapping 
machines in which a film of extendable plastic (for ex- 
ample iow-density linear polyethylene) is wound around 
the batch of products. This type of extendable film is 
characterized by a notable capacity of extension and of 
keeping its elasticity, so as to be able to exert a tighten- 
ing and retaining action on the products around which it 
is wound. 

[0003] In commerce there exists various types of pal- 
let-wrapping machines, which may be essentially clas- 
sified as two types: a first type, in which the load to be 
packaged is fixed, while the unit for unwinding the ex- 
tendable film rotates around it and moves vertically with 
respect thereto, spirally winding the film; and a second 
type, in which the unwinding unit Is simply displaceable 
vertically and the load is kept rotating about its axis, In 
front of the unwinding unit. The two embodiments there- 
fore have in common the capacity to perform a relative 
vertical translation and rotational movement, between 
the unwinding unit and the load to be wrapped, as a re- 
sult of which the film is distributed over the load in spiral 
form. 

[0004] For some time now, films consisting of highly 
extendable material, which allow a more or less con- 
stant pulling tension to be maintained with an elongation 
variable from about 80% to about 300%, have been 
widely used: therefore it is preferred to lengthen the film 
before winding it around the product, not only in order 
to confer on it the desired technical retaining character- 
istics, but also so as to use less material for the same 
results. This lengthening operation - also called "pre- 
stretching" - is generally performed at the same time as 
unwinding of the film, by causing the latter to pass be- 
tween a pair of rubberized rollers positioned close to 
each other, i.e. so-called pre-stretching rollers; these 
rollers operate at different speeds, the downstream roll- 
er having a peripheral speed greater than that of the up- 
stream roller. 

[0005] The unwinding unit, together with the associ- 
ated pre-stretching rollers, has assumed over time dif- 
ferent forms and characteristics with the aim of improv- 
ing more and more its performance and overcoming the 
problems associated with operation thereof. 
[0006] In fact, this unwinding unit must not simply re- 
lease the film, causing it to unwind from the reel, after 
lengthening it, but must be able to keep its operating 
parameters - and In particular the tension imparted to 
the film - as far as possible constant, despite the fact 



that the winding conditions are variable with a certain 
periodic frequency. In fact, since the load to be wrapped 
does not necessarily have a circular, but, for example, 
a generally rectangular or square cross-section, the pe- 

5 ripheral winding speed of the film V = Q * R (where Q Is 
the relative angular speed between the supply head and 
the load to be wrapped and R Is the distance between 
the centre of rotation and the perimeter of the load) will 
vary depending on the irregularities of the load. 

10 [0007] For the wrapping to occur correctly, it Is there- 
fore essential that the film, once lengthened after pass- 
ing through the pre-stretching rollers, be kept at a pre- 
determined tension until it is applied to the load. This Is 
of fundamental importance both for soft loads (for ex- 

* 5 ample, boxes containing fragile or low-consistency ma- 
terial), for which the tension applied on the load must be 
kept as low as possible (for example between 1.5 kg 
and 2 kg), and for stable and heavy loads, for which it 
is preferable to apply a high tension, which is close to 

20 the breaking point of the film. 

[0008] If the supply speed of the film were to be kept 
constant, the irregularities in the winding speed would 
affect the tension applied to the film, creating a pulsating 
effect, resulting in non-uniform an Inefficient application 

25 of the film onto the load. Therefore, it Is necessary to 
regulate the supply speed so as to adapt It In an instan- 
taneous manner to the requirements. 
[0009] A first solution offered In the known art is that 
disclosed by Italian patent No. 1,179,310 dated 

30 1 0.4.1 984 in the name of ROBOPAC. In this patent, an 
idle roller - also called a "dandy" roller - Is used, being 
located downstream of the pre-stretching rollers and 
mounted at the end of an oscillating ami: the film, pass- 
ing over the dandy roller, applies to the end of the oscil- 

35 fating arm a pressure - greater or less depending on the 
instantaneous requirements of the film - which causes 
the ami to oscillate against a suitably calibrated damp- 
ing element. Oscillation of the arm acts on a position 
transducer, which emits a signal controlling the speed 

*o of rotation of a motor actuating the unwinding unit, var- 
ying the supply speed correspondingly. 
[0010] A second solution proposed by the prior art 
consists in mounting the idle guide roller at the end of a 
rigid fixed arm and associating said idle roller with a 

<5 speedometer dynamo. Passing of film over the idle roller 
causes rotation of the tatter, and therefore of the dyna- 
mo, which produces an electric current with an Intensity 
proportional to the speed of rotation; this current signal, 
suitably processed, provides the desired control signal 

so for the electric motor actuating the pre-stretching unit. 
[001 1 ] These known devices, however, have a series 
of drawbacks and limitations which are clearly highlight- 
ed in the description of Italian patent No. 1 ,293,829 filed 
on 7.8.1 997 in the name of the same Applicant Conse- 

55 quentry, in this same patent, as well as in the preceding 
Italian patent No. 1,278,195 filed on 10.5.1995 in the 
name of ROBOPAC, it is likewise proposed mounting 
said idle guide roller on one or more substantially rigid 
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arms, integral with the frame of the p re-stretching unit 
and also fitting a strain gauge to these arms; each of 
these strain gauges is therefore able to emit a signal 
proportional to the degree of flexing of the respective 
arm under the load produced by the tension of the film. 
These signals are then used in order to regulate the mo- 
tor supplying the said film. 

[0012] The devices described in these patents, al- 
though they have resulted in a substantial improvement 
compared to the prior art, are, however, in turn not de- 
void of drawbacks associated basically with the fact that 
the measuring strain gauges used as tension sensors 
are subject: 

[0013] on the one hand, to a "constant static shear 
stress" due to the intrinsic weight of the idle guide roller. 
In other words, flexing of the support arm occurs not only 
In the horizontal plane, as a result of the greater or less 
pulling force on the film (which is that which must be 
measured), but also In the vertical plane, precisely be- 
cause of the weight of the idle guide roller. Therefore, 
the strain gauge sensor provides a first spurious signal, 
which does not depend on the tension of the film; 
[001 4] on the other hand, to a "variable dynamic shear 
stress" during winding, due to the upward and down- 
ward movement of the unwinding unit. In other words, 
as a result of the upward and downward movement of 
the unwinding unit - which is necessary in order to dis- 
tribute the film oyer the entire height of the load - the 
effect of the film tension also results In a pulling compo- 
nent in the vertical direction, the degree and direction of 
which are variable and which produces non-controllable 
spurious signals which are added to the spurious signal 
referred to above.. 

[0015] The main object of the present invention Is 
therefore to provide a device for controlling the tension- 
ing of the extendable film, which fully overcomes the 
abovementioned drawbacks and which, in particular, 
eliminates the production of spurious signals due to un- 
wanted stresses affecting the strain gauge sensor. 
[0016] Such an object is achieved with a device as 
claimed in Claim 1 . In this way, only pressure forces 
which are produced in the horizontal plane are transmit- 
ted to the strain gauge sensor; the flexing forces which 
are produced in the vertical plane are, instead, absorbed 
by the pivoting axis of the support arm and by the asso- 
ciated pressure lever. 

[0017] The devices described in the two abovemen- 
tioned patents Nos. 1 ,278,1 95 and 1 ,293,829 are, how- 
ever, also subject to another drawback - which occurs 
in fact only in the case of pre-stretching units rotating 
about the load, i.e. in the case of rotating-arm machines 
- consisting in the fact that the strain gauge sensor is 
also subject to an "additional flexing stress" produced 
by the centrifugal force which is applied to the idle guide 
roller due to the rotation of the entire unwinding unit. 
Here also, the effect of this stress is to introduce in turn 
spurious signals, which are added to the ones men- 
tioned above. 



[0018] A further object of the present invention is 
therefore to provide an unwinding unit which also over- 
comes this drawback; this object is achieved by means 
of the characteristic features which are described in 

5 Claim 2. In this way, in fact, the thrust produced by the 
centrifugal force on the idle guide roller is directly ab- 
sorbed by the pivoting axis of the associated support 
arm, namely does not produce any rotational compo- 
nent about said pivoting axis. 

10 [0019] Finally, yet another drawback of the devices 
described in the two abovementioned patent Nos. 
1,278,195 and 1,293,829 consists in the fact that the 
strain gauge sensor is also subject to a "stress variable 
with the variation in the winding angle", which causes a 

15 signal variable in an uncontrolled manner. This winding 
angle - which is formed by the alignment of the film be- 
tween the edge where it leaves the idle guide roller and 
the edge where it enters the load to be wound - obviously 
varies depending on the variations in the radius of the 

20 load; and this radius varies not only depending on the 
shapes of the different loads to be wrapped, but also 
depending on the variations in shape of a same load 
with respect to a theoretical cylindrical shape. 
[0020] Therefore, yet another object of the present in- 

25 vention Is to provide an unwinding unit with a tension 
controlling device which also overcomes this drawback; 
this object is achieved by means of the characteristic 
features which are described in Claim 3. in this way, pull- 
ing of the film occurs at an angle variable with respect 

30 to said additional exit roller and therefore does not have 
any effect on the guide roller associated with the strain 
gauge sensor. 

[0021] Further characteristic features and advantag- 
es of the device according to the invention will emerge 
35 in any case more clearly from the detailed description 
which follows of a preferred embodiment thereof, pro- 
vided by way of example and illustrated in the accom- 
panying drawings, in which: 

[0022] Fig. 1 is a schematic plan view of an unwinding 

40 unit according to the invention; 

[0023] Fig. 2 is also a plan view of a functional dia- 
gram of the unwinding unit according to Rg. 1 ; 
[0024] Fig. 3 is an overall, schematic, perspective 
view of the unwinding unit according to Fig. 1 ; and 

45 [0025] Fig. 4 is a schematic vertical section along the 
line IV-IV in Fig. 1. 

[0026] Here and below reference is made, by way of 
example, to a pallet-wrapping apparatus of the rotating- 
arm type, but It is understood that the device according 

50 to the invention may be advantageously applied also to 
pallet-wrapping apparatus with a rotating load. 
[0027] As can be clearly seen from Figs. 1 to 3, the 
rotating unwinding unit comprises a plurality of rollers 
for guiding and driving the film P, which are mounted on 

55 a frame formed essentially by two support plates 1 and 
2. More precisely, the following are envisaged: a roller 
3 Intended to support the reel B supplying the film P, a 
first pair of idle guide rollers 4 and 5, a pair of pre-stretch- 
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ing rollers 6 and 7, the roller 7 of which is motorized and 
the roller 6 driven (as described more fully below), an 
additional pair of guide rollers 8 and 9, a sensor guide 
roller 1 0 associated with film tension sensor means, and 
an exit guide roller 1 1 , from where the film P is conveyed 
away towards the load being wound (not shown) in the 
direction D. 

[0028] The film P is unwound from the reel B along 
the path indicated by the dot-dash line in Fig. 2, through 
the series of rollers 4, 5, 6 and 7. As can be seen, when 
passing over the pre-stretching rollers 6 and 7, the film 
is wound over an arc preferably greater than 1 80° such 
as to ensure stable adhesion of the film to the surface 
of the rollers; this ensures that, along the path between 
the roller 6 and the roller 7 - which rollers are actuated 
by the motor M so that the downstream roller 7 is moved 
at a peripheral speed greater than that of the upstream 
roller 6 - the film may undergo the desired stretching ac- 
tion. The degree of said stretching is determined by the 
ratio between the peripheral speeds of the rollers 6 and 
7 and may be, as is known, as much as 300%. 
[0029] Thefilmthuspre-stretchedthen proceedsfrom 
the roller 7 towards the rollers 8, 9, 10 and 11 and from 
the latter is fed in the direction D towards the load on 
the pallet to be wound. 

[0030] According to the fundamental characteristic 
feature of the invention, and as can be clearly seen from 
Rg. 4, the sensor guide roller 10 is mounted idle on a 
shaft 12, which is fixed to the support arm 13 at its top 
end only. The arm 13 Is integral with a hub 1 3a which is 
mounted inside a bush 1 4 by means of a pair of radial 
bearings 15. The bush 14 is mounted fixed on the plate 
2 of the unwinding unit. 

[0031] A pressure lever 1 6 is fixed to the top end of 
the h ub 1 3a by means of position adjusting means which 
are known per se and therefore not illustrated in greater 
detail. The free end of said lever rests on a strain gauge 
sensor 1 7 which is supported in a fixed position by a 
rigid support 1 7a which is also integral with the plate 2. 
The free bearing of the end of the pressure lever 1 6 on 
the strain gauge sensor is obtained in a "floating" man- 
ner, this term being understood as meaning that the sup- 
porting action is essentially free in the vertical plane of 
the surface of the strain gauge sensor, such that the 
forces which are exerted in a direction perpendicular to 
this plane, and therefore solely pressure forces, may be 
transmitted to said sensor. 

[0032] As already mentioned initially, the forces trans- 
mitted to the assembly consisting of the sensor guide 
roller 10 and shaft 12, by the tension of the film being 
unwound, tend to cause flexing movements of the arm 
13 which have components both in the vertical plane 
and in the horizontal plane, as well as possible torsional 
movements due to cantilever-type mounting of the shaft 
1 2 on the end of the arm 13. However, by means of the 
constructional form described above, the flexing move- 
ments in the vertical plane, as well as any torsional 
movements, are absorbed by bearings 15 and therefore 



by the fixed bush 14; while the flexing movements in the 
horizontal plane - and solely said movements - are 
transferred to the pressure lever 16 and from the latter 
are applied as pressure forces alone to the strain gauge 

5 sensor 17. 

[0033] The electric signal generated by the strain 
gauge sensor 17 is suitably processed, U6lng tech- 
niques known in the sector of strain gauges, so as to 
provide the desired signal for regulating the motor M ac- 

10 tuating the pre-stretching rollers 6 and 7. 

[0034] It is important to note that the support arm 1 3 
and the associated pressure lever 16 are substantially 
fixed, whereby it must be considered that the pressure 
produced by the lever 16 on the strain gauge sensor 17 

15 basically results from an infinitesimal rotational move- 
ment of the arm 13 due to the effect of the tension ap- 
plied to the sensor guide roller 1 0. Any problem of inertia 
in the movement of the arm 13, such as that present In 
the "dandy roller" arrangement according to the above- 

20 mentioned Italian patent No. 1 ,179,310, is therefore ex- 
cluded. 

[0035] According to a further advantageous arrange- 
ment of the present invention, the arm 13 is oriented with 
an alignment coinciding with the vertical plane (sche- 

. 25 matically indicated by the dot-dash line X-X partly over- 
lapping the cross-sectional line IV-IV) lying between the 
vertical pivoting axis of the hub 13a of the said arm 13 
and the axis of rotation (not shown) of the unwinding unit 
around the load to be wrapped. Owing to this arrange- 
30 ment, the centrifugal force which acts on the sensor 
guide roller 1 0 and shaft 12 - upon rotation of the un- 
winding unit along the path T - is converted into a thrust 
which in turn is completely absorbed by the fixed bush 
14. In other words, the centrifugal force is thus not able 

- 35 to produce any rotational component of the arm 13 
which could possibly result into a pressure on the strain 
gauge sensor 17. 

[0036] Finally, in accordance with a further advanta- . 
geous arrangement of the unwinding unit according to 

40 the invention, the sensor guide roller 10 does not per- 
form also the function of an exit roller for conveying the 
film P towards the load, as occurs in all the arrange- 
ments of the known art. An additional roller 11 , down- 
stream of the roller 10, is in fact envisaged, said roller 

45 11 having just the function of an exit roller. Owing to the 
presence of this exit roller 11 , the tension of the section 
of the film P which passes - with a variable angle, as 
described above - between the exit roller 11 and the load 
being wound transmits Its variable effect solely onto the 

so roller 11 , without any variability effect occurring on the 
sensor guide roller 10. 

[0037] It is understood, however, that the invention Is . 
not limited to the particular configurations described 
above, which form solely non-limiting examples of the 
55 scope of the invention, but that numerous variations are 
possible, ail within the grasp of a person skilled in the 
art, without thereby departing from the scope of the In- 
vention, as defined by the claims which follow. 
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Claims 

1. Unwinding unitfor extendable plastic film (P), inpar- 
ticular in a pallet-wrapping machine, comprising at 
least one pair of motorized unwinding rollers (6, 7) s 
and at least one sensor guide roller (1 0) mounted 

on at least one substantially rigid support arm (13) 
associated with means (17) for sensing the force 
applied onto the sensor guide roller (1 0) by the ten- 
sion of the film being unwound, characterized in 10 
that said support arm (13) is mounted on its own 
pivoting axis, beyond which it extends in the form 
of a pressure lever (16), the free end of the latter 
resting, in a "floating" manner, on said sensor 
means (17). « 

2. Unwinding unit according to Claim 1, character- 
ized in that said sensor means consist of a strain 
gauge sensor. 

20 

3. Unwinding unit according to Claim 1, character- 
ized In that said support arm is mounted aligned in 
the plane lying between its pivoting axis and the axis 
of rotation of the unwinding unit. 

25 

4. Unwinding unit according to Claim 1, character- 
ized in that it comprises an additional guide roller 
(11 ) having the function of an exit roller for the film 
from the unwinding unit, this exit roller (11) being 
arranged downstream of the sensor guide roller 30 
(10) mounted on said support arm. 

5. Unwinding unit according to any one of the preced- 
ing claims, characterized in that said pair of mo- 
torized unwinding rollers (6, 7) comprises means for 35 
pre-stretching the plastic film. 
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